In 32p incorporation experiments with intact adrenocortical cells, adrenocorticotropin (ACTH) or adenosine 3',5'-cyclic monophosphate (cAMP) induced a rapid and transient increase of approximately 300-500% in the phosphorylation of a 32P-containing cytoplasmic protein of about 150,000 daltons (APS15o). Half-maximal stimulation of APS150 phosphorylation was observed with about 3 pM ACTH. Receptorbound cAMP, corticosterone production, and the appearance of phosphorylated APS150 increased in parallel with respect to both time and ACTH concentration. All three responses were dependent on extracellular calcium. Inhibition of protein synthesis with cycloheximide suggested a half-life of APS150 of about 10 min. The time course of 32p incorporation into ACTH-induced APS150 in the absence and presence of nonradioactive phosphate shows that the phosphorylation of APS150 is under simultaneous control of cAMP-dependent protein kinase and of phosphatase activity. Thus a rapid ACTI-dependent and cAMP-dependent protein phosphorylation in intact adrenocortical cells within steroidogenic ACTH concentrations has now been demonstrated.
It is well recognized that steroidogenesis in adrenal cortex and similar steroid-elaborating tissue is under complex hormonal control. In the current model of adrenocorticotropin (ACTH) action, it is proposed that the hormone binds to a specific receptor on plasma membrane and stimulates adenylate cyclase activity, with accumulation of adenosine 3',5'-cyclic monophosphate (cAMP) and activation of a cAMP-dependent protein kinase (1) . Until recently, the intermediate role of cAMP in the acute steroidogenic response to physiological concentrations of ACTH has been questioned (1) . However, it has now been shown that hormonal stimulation of adrenocortical cells by ACTH in the steroidogenic concentration range is accompanied by a simultaneous increase in endogenous cAMP bound to the regulatory subunit of the protein kinase (2) . Furthermore, studies with mutant clones of Y1 adrenocortical tumor cells (adenylate cyclase and cAMP-dependent protein kinase deficiency) provide additional evidence that cAMP and cAMPdependent protein kinase are obligatory components of the ACTH-stimulated steroidogenesis pathway (3) . In this context, the characterization of an endogenous specific substrate(s) for cAMP-dependent protein kinase(s) would substantially enlarge our understanding of the mechanism of acute ACTH action.
Several laboratories have reported phosphorylation of subcellular proteins in broken cells of adrenocortical tissue (4) (5) (6) (7) (8) . Ribosomal protein phosphorylation stimulated by ACTH and cAMP in cultured mouse tumor cells was also described (9) . However, this stimulation was achieved only by high ACTH concentrations. It has been shown that the activity of enzymes involved in steroidogenesis is increased by phosphorylation. Evidence has been presented that in adrenal cortex the phosThe publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U. S. C. §1734 solely to indicate this fact.
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phorylation of the cholesterol-ester hydrolase results in activation of cholesterol-ester hydrolysis, thus providing substrate cholesterol for the mitochondrial cholesterol side chain cleavage system (10, 11) . However, it is now clear that this activation is not a rate-limiting process in steroidogenesis (11, 12) . In ovary (13) (18, 19) . The cells were finally resuspended in Krebs-Ringer bicarbonate solution, phosphate-free, pH 7.4 (20) . Incubations were done at 37°C as described (2) glycine, pH 8.3/0.1% NaDodSO4. The gels were prepared the day before use and electrophoresis was carried out at constant current (10 mA) and at initial 150 V for 6 hr. After electrophoresis the gels were immersed in 50% (wt/vol) trichloroacetic acid/water for 30 min, stained with 1% Coomassie blue in 50% trichloroacetic acid (30 min), and destained in acetic acid/ methanol/water (1:10:89, vol/vol) overnight. The gels were dried and radioautograms were prepared and analyzed by densitometry. Quantitation of [32P]phosphate incorporation (24) and statistical analyses (22) To correct for intersample variation, the ratio of the peak height of three proteins (molecular weights 25,000, 70,000, and 100,000; heights were shown to be unaffected by the different incubation conditions used) from ACTH-treated cells to the peak height of the controls was used.
Sonication of cell suspensions in homogenization medium before or after trichloroacetic acid precipitation effectively inhibits 32p turnover, as described for hepatocytes (24) . Sonicated extracts of 32P-labeled adrenocortical cells incubated at 40C for 3 hr showed unchanged gel electrophoresis patterns of stained or 32P-labeled protein in control and hormone-treated cells. This observation indicated that we could examine the pattern of 32P-labeled protein after subcellular fractionation. In order to detect whether there was any 32p incorporation during homogenization and preparation of the samples for electrophoresis, unlabeled cell pellets were resuspended in homogenization buffer containing [ (Fig. 3) . These (Fig. 4) . Addition of nonradioactive phosphate, 5 min after ACTH stimulation, produced a marked decrease in the 32p content in APS150. This decrease was not specific for APS150 and was observed for all 32P-protein in the gel (data not shown). 
Inhibition of Protein Synthesis in ACTH-Stimulated Cells.
In adrenocortical cells incubated with cycloheximide (10 ,uM) prior to the hormonal stimulus (Table 2) , the synthesis of corticosterone was completely inhibited after 5 (7) , but it is in agreement with a previous suggestion that acute stimulation by ACTH of corticoid production does not involve mitochondrial phosphorylation (14) . It is unlikely that APS15o represents an autophosphorylated kinase as described in other tissue (17) because the molecular weight is clearly different.
The inhibitory effects of cycloheximide on the activation of adrenal steroidogenesis have been known for many years (26, 27) , and the rapid kinetics of inhibition have led to the hy- Fig. 1 upper, A). cAMP-dependent protein kinase was not shut off and its activation persisted for 30 min, as shown in Table 2 by the receptor-bound cAMP values and in previous reports in adrenal (2, 30, 31) and other steroid-elaborating tissue (32, 33) . The marked decrease in 32p incorporation in the case of the chase experiment (see Fig. 4 
